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ABSTRACT 
 
 
 
 
Copper (II) contaminated water threatens not only the aquatic lives but also 
human health due to the ability to accumulate in the food chains. Therefore, effective 
and economical technique must be developed to solve this issue. Although 
nanoparticles had been found effective in the removal of heavy metal and dye, theirs 
instability in aqueous solution had limited theirs practical usage. Therefore, in this 
research, the magnetic nanoparticles of cobalt-doped maghemite (Co-Fe2O3) which 
were synthesized by coprecipitation method using stable ferric and cobalt salts were 
immobilized in polyvinyl alcohol (PVA)-alginate matrix (in bead form) for the 
removal of copper (II). X-ray photoelectron spectroscopy (XPS) was then used to 
identify the copper (II) removal mechanism under photo condition. The effects of 
various parameters such as pH, catalyst dosage, light intensity and presence of 
negative organic compounds were investigated. After 180 min of sunlight irradiation 
exposure, copper (II) concentration was reduced to 1.080 ppm and 0.625 ppm at pH 
4 and 6, respectively. This concentration complied with the World Health 
Organization (WHO) drinking water standard (less than 2.0 ppm). The optimum pH 
and catalyst dosage investigated were found to be pH 6 and 8% (v/v), respectively. In 
addition, organic additives like acetate and ethanol were found to enhance the copper 
(II) removal. The adsorption-desorption test further proved that Co-Fe2O3-PVA 
alginate bead has good recyclability with a drop of only 2.7% copper (II) removal 
efficiency after five cycles.  Therefore, this bead is an attractive and ecofriendly 
separation tool to be applied in domestic water purification system under the 
sustainable light illumination. 
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ABSTRAK 
 
 
 
 
 
 
 
Pencemaran air oleh kuprum (II) bukan sahaja mengancam kehidupan akuatik 
tetapi juga kesihatan manusia kerana kemampuan untuk berkumpul dalam rantaian 
makanan. Oleh itu, teknik yang berkesan dan ekonomi mesti dibangunkan untuk 
menyelesaikan isu ini. Walaupun nanopartikel didapati berkesan dalam penyingkiran 
logam dan pewarna, tetapi ketidakstabilan nanopartikel dalam larutan akueus telah 
menghadkan penggunaan secara praktikal. Oleh itu, dalam kajian ini, nanopartikel 
bermagnetik kobalt-maghemit (Co-Fe2O3) telah disintesis melalui proses 
sepemendakan dengan menggunakan garam kobalt dan besi. Nanopartikel tersebut 
seterusnya disekatgerak dalam matrik polivinil alkohol (PVA)-alginat (dalam bentuk 
manik) untuk mengasingkan kuprum (II). Spektroskopi fotoelektron sinar-X (XPS) 
kemudian digunakan untuk menyiasat mekanisma penyingkiran kuprum (II). Kesan 
pelbagai parameter seperti pH, dos pemangkin, keamatan cahaya, dan kehadiran 
pelbagai anion organik sebatian telah disiasat. Selepas 180 min dalam sinaran 
matahari, kepekatan kuprum (II) telah berkurang kepada 1.080 ppm dan 0.623 ppm 
masing-masing pada pH 4 dan pH 6. Kepekatan ini telah mematuhi piawai air 
minuman organisasi kesihatan sedunia (WHO) (kurang daripada 2.0 ppm). pH dan 
dos pemangkin optimal ialah masing-masing pada pH 6 dan 8% (v/v). Tambahan 
pula, organik sebatian seperti acetat dan etanol didapati boleh mempercepatkan 
penyingkiran kuprum (II). Kajian jerapan-nyahjerapan telah membuktikan bahawa 
manik Co-Fe2O3-PVA alginat boleh dikitarguna sebanyak lima kali dengan 
penyusutan kecekapan penyingkiran kuprum (II) sebanyak 2.7%. Oleh itu, manik ini 
boleh dijadikan alat pemisahan yang menarik dan mesra alam untuk digunakan 
dalam sistem penulenan air domestik dengan menggunakan sinaran cahaya yang 
mampan. 
